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CONCERNING MENTAL DISCIPLINE 
AND EDUCATIONAL REFORM 


the retore, at once 
as associated with the ‘‘new peda 
‘ representatives are 
papers with all 
. a understand 
in another as the arch-exponents of = fing a 
of academic villainy, that, 
namely, of pseudo-science—a composite 
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enaracterization, Dd! ie iy, OL one § piace 
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‘al scheme of things that leaves 
something to be desired. One could envy 
the old woman wh 
possession of her « 

In his second installment Professor 
horey adds a brilliant chapter to the now 
elaborated critical literature on the total 
depravity of ‘‘ professors of pedagogy.’’ If 


+ 


to know thyself is a first necessity these pro 
fessors have been infinitely and peculiarly 
blessed, for indulgent colleagues have 
spared no efforts to encourage the fullest 
self-scrutiny, and if they still have 

hardihood to look their fellows in the eye, 
it would almost seem to argue ‘‘the insensi 
bility to their own insensibility’’ of which 
Professor Shorey speaks so certainly. It 


would be strange, indeed, if a quarter of a 
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gists’’ as a group with having misled the 
he real teachings of science 
regarding mental discipline. This charge 
must be r sp mnsible for the present effort to 
set one’s self straight, not only with the 
issue itself, but with that part of ‘‘the pub 
lic’’ under whose eye the result may fall. 
The method has been the simple one setting 
down seriatim certain of the more conspicu 
ous expressions that have grown up in con 
nection with the discussion and to submit 
them to a private ‘‘adjudiecation of com 
mon-sense, observation and relevant argu 
ment.’ 

l. Faculty Psy hologu This ( x pression 
offers little difficulty and may safely be set 
aside as representing an obsolete issue. It 
has reference to a conception of mind in 
which a limited number of psychical po 
tentialities or capacities (reasoning, will, 
Imagination, ete. were thought to have a 
somewhat independent existence, inde 
pendent of one another and independent of 
any particular content or material through 
which or upon which they might work. 
While no reputable psychologist longer 
gives adherence to so crude a description, 
undoubtedly, as Professor Shorey asserts, 
‘*common-sense’’ continues to diseuss edu 
eation in terms of faculties. Common 
sense, however, here as elsewhere, can not 
be depended upon for more than common 
sense conclusions. We are interested in 
adequate descriptions of the phenomena 
with which we deal and it is manifestly ab 
surd to talk about training or discipline 
at all without clear conceptions of what is 
being trained or disciplined. <A reference 
to faculty psychology is a ‘‘red herring 
across the trail’’ of pertinent educational 
discussion only on the assumption that its 
implications are no longer employed in 
practical edueational thinking, and it will 
appear below that these very implications 
are the souree of misunderstanding in the 
group of papers now being alluded to. 





2. Formal Discipline-—The word formal 
obviously suggests forms of mind as dis- 
tinguished from material or content and 


thus rests solidly upon the conception of 


I 
faculties. These being assumed the essen 
t educational task eonsisted in training 


these forms or capacities for effective use 


n any direetion. The issue must therefore 


associated with its obsolete presuppos! 
tion, a conclusion that has been amply 
demonstrated. As ecommon-sense _ still 
makes use of faculties, so natura 
ploys a corresponding terminology with 
reference to training, and it is the common 
sense way of justifying studies and edu 
eational programs that urgently requires 
correction in the light of authenticated 
fact and principle. 

3. The Formal Disciplinary Value of 
Certain Studies (the eclassies, mathematies, 
science, ete. It was wholly natural to as 
sume that a given study had _ peculiar 


the end of formal disei 


serviceability t 
pline, since conceivably it could character 
istically train some faculty or faculties 
more advantageously than other studies 
eould. Being corollary to the foregoing 
discredited doctrines, this type of diseus- 
sion falls with them. 

4. The Spread of Special Training (the 
Transfer of Training Effects). [It has 
been justly urged that the question of 
transferability is not the question of formal 
discipline. The distinction is of the utmost 
practical importance. That it is a fair one 
is manifest, for one thing, in that the trans- 
fer of training effects involves no pre 
sumption of an antithesis of form and con- 
tent. All aspects of experience therefore 
come before the bar of possible educational 
usefulness without any question-begging 
characterization of either peculiar benefit 
or irrelevance. The real issue here is clear, 
if difficult. It is that of discovering, by 
any proper means, what relative impor- 
tance to the character and life of individu- 
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ally cireumstanced persons the manifold 
qualities of mind and experience have. A 
more practical justification of the distine- 
tion lies in the fact that the existence of 
transferability carries nothing in itself as 
to the amount or significance of the trans- 
ferred effects in any concrete situation. 
The amount of transfer in any case is a 
matter of experimentation and is known to 
vary with situations and qualities. The 
significance of the transfer of effects is as 
great as—and no greater than—the im- 
portance of the transferred qualities in the 
economy of ufe. Criminal qualities are 
probably often widely spread upon the per 
sonality. The veneralized effect clearly 
supplies no compensation for its unsocial 
nature. The significance of transferred 
effects is again a matter for investigation 
and can not be presupposed. 

[It is in connection with the last two 
points that misunderstandings have arisen. 
The investigations of some edueational psy- 
chologists have hurried them into the broad 
est characterization of mental constitution 
and the faculty psychology has been op- 
posed with a doctrine of mental atomism 
Other students have bestirred themselves to 
prove the falsity of the latter view. The 
debate in its extreme form has been a re- 
proach to educational psychology—unless 
debate is always preferable to stagnation 
of opinion—and has been keenly relished 
by unsympathetic critics who have felt 
that their interests were sharply involved. 

A still more important outcome has been 
a real confusion of the essential issues. 
For instance, Mr. Flexner’s argument in its 
negative aspect was leveled at the doctrine 
of formal discipline, for which little if 
anything can be said. He has been met by 
both Professor Shorey and Professor Nut 
ting by an allusion to the uncertainty of 
‘‘expert’’ opinion as to the spread of spe 


cial training. In consequence, formal dis 


cipline and mental discipline have been 
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identified by these writers, who charge Mr 


Flexner with a repudiatio1 
discipline. Now it s evident that Mr 
Flexner believes in mental discipline, as he 
ought, for it is obvious that just in so far 
as the effect of special training is in any 
measure spread and transferred, the use of 
the word discipline is warranted whenever 
the effect is sufficient in amount and 
worth to be accounted a part of the value 
of the special exercise or study. But 
general discipline is not in question, for 
the transferred effect may be very definitel) 
circumscribed as measured against the en 
tire experience of the person; neither is 
‘*formal’’ discipline involved in the histor 
ical sense that some virtue attaches to the 
training of something other than an int: 
gral element of mental behavior whose es 
sential merit must be shown and not take 
for granted. As Mr. Flexner well ep 
tomizes ‘‘ You train what you train.’’ 
Perhaps Mr. Flexner is wise, however 
in avoiding the word discipline in view of 
its varied connotations: ‘*. . . education by 
eontent,’’ he writes, ‘‘does not deny tha 
there is such a thing as training. Indeed, 
having chosen a particular subject or con 
tent, it insists that this content should be so 
presented as to develop the maximum power 
and interest... it would not bother with 
discipline in the abstraet; but it would 
endeavor so to do its work that habits and 
attitudes of the right kind would tend to 
become the ways in which the individual 
expressed himself It is quite possible 
that there is advantage in the use of ‘‘ train 
ing’’ rather than ‘‘discipline’’ here, but if 


‘“‘habits and attitudes of the rignt kind’’ 


are asserted to be an important objective 
In 1@ use OF any stuay or ex ‘ ] | 
tolerably clear that the one so asserting is 
liable to the charge of stretching the me 

ing of ‘‘education by content f 
emptying it of meaning since there is 
no e@ lueat nm Save hy content al d of be 








ng di ictly interested in d plu by 

Vhatever name t 1s ealled. As al nstru 

mi t destruction for the word rm 
iter has additional disadva ¢ 


I ( itial intention of Mr. Flexner’s 
i! imen s unmistakable in Spt I hese 
matters of terminology in which his erities 


ave become entangled. This seems to be 
iat Studies should be chosen for the values 
they are known to possess and not for 
pothetical ones, and that the best criteri 
of indubitable usefulness of these values is 


their embodiment in subject-matter whose 


elevanecy to the ordinary conduet of lift 
Ss are and obvious The one difficulty 
wit! his eriterio hat if may lead 





ime to suppose that the mere presence ol a 
subject-mater, such as physical science 
earries with it all the good values that may 
but do not always accompany it. As long 
as there are great disparities in the effec 
tiveness of instruction there will be war 
rant for favoring those so taught as to re 
sult in ‘‘habits and attitudes of the mght 
kind,’’ other things equal if they ever 
are. ‘This admits the possibility of favoring 
studies for their ‘‘diseiplinary’’ values 
when these values are generally admitted 
and not merely alleged. But the moral 


here is not to turn away from physical 


science as a study to Greek or typewriting, 
but to insure the effective use of physical 
science. 

It should not be assumed that discipli 
nary considerations are not in daily em 
ployment. In assisting in the choice of 
subject-matter within a given field, say 
history or literature, probably the content 
edueationist hesitates as little as the disci- 
plinarian to advise his student friends in 
high school and college to work with certain 
men and in certain courses beeause of an 
1 the training. <A 


admitted superiority i 
eourse in Browning is perhaps not seldom 


selected. not so much for Browning’s sake 
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as for the discipline in taste and literary 
Judgment known to accompany it. Like 
discriminations are doubtless often made 


as between two natural sciences or even 


juite unlike subjects, for same good 
reason, 
What can b e Tore ol 1idmor yn 
urge d b eXce ( T authority na W ¢ ich 
S nee aS me od rather than s iS 
subject-matter unless habits 1 att 
les of the right kind are more impo! 
i han mere knowledg 
en he disciplinary im ition here 
can seal y be avoided I} ] Lor 
mmu! 1 This Gas Tron c 
pat Ol ¢ pponents qadiscipil 3 
doubtless due less to ( : m 
plication nan to the facet ha nat S 
ind att les in question have all pres 


ige that associates with modern science 
and are regarded as tangible and not fic- 
titious things. <A like admonition would 


in point equally with ithematies 
classics, or any study, if the values alleged 
for them were equally respected and 
equally demonstrable. The question is 
thus not one of discipline as such but of 
discipline of an authenticated and vitally 
serviceable kind. 

As for the issues raised by Mr. Flexner 
other than that of the actuality of discipli- 
nary values and a fitting designation for 
them: the suitability of admitted values 
in studies for average youth in the schools, 
and the related one of the possibility of at 
taining them under limitations set by 
physiological immaturity and ordinary en 
dowment, the one is a matter of taste and 
expediency, the other a question of fact. 
In view of the reconstruction that all ad 
mit lies ahead of the public-school institu- 
tion, it would seem that nothing. but good 
ean come from the fullest possible diseus- 
sion of these matters, and it is very doubt- 
ful if rhetoric and the calling of names is 


a worthy alternative for honest doubts, 
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a general rule to take Mr. Flexner’s advice 
and se studies for values they conspicu 


ously possess, such as, for instance, those 


the Latin language has over the Greek to 


who needs to read the Latin language, 


r the values that reside in botany to one 
who wishes to understand plants. 


». Mental 


therefore, 


(one eoneludes. 


Discipline 


that this expression is justifiably 


used to refer to an educational val 


ue in 
any exercise or study when it is effectively 
employed with a view to training ‘‘habits 


attitudes of the right kind.’ Such 


allie 


habits and attitudes can not be presup 


posed or derived from some hypothetical 
view of mental constitution, but must actu- 
the 


reference both to 


t feet 


ally be known with 
quality 
life. 


additional necessity of 


amplitude of their and the 
of their 
There 


making 


contribution to a rood 


remains the 


choices among all possible 


wise 
habits and attitudes of the right kind with 


respect to individual gift and c¢ireum 


stanee. One who still objeets to the tradi 


tional flavor of the expression may well use 


a substitute without conveying the impres 


sion that it no longer represents an actual- 


ILVv. 


t Ve } tal Grumnasties. This { xpression 
the same 
of the 


vised ex 


could be justified perhaps in 


terms except for the 


Suggestion 
physical analogy oft exereises de 
for the single inducing 


and kind. 


Sinee no one seriously believes in edueative 


pressly purpose of 


habits attitudes of the right 


exercises or studies for such a purpose 


alone, the expression has little practical 


ness in the mental sphere. 


7. Specific Education.—The opponents 


; 


of diseiplinary edueation are in real 
danger of overdoing matters by an insist 
enee upon such expressions as this, which 
are altogether too suggestive of an atomis 


tie psychology whose standing is 
that of the 


In spite of the constant reitera- 


better than antiquated 
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tion ot Statements othe effect tha 
‘‘there is a different memory for every- 


different reason for 


everything we reason about,’’ ete., the teach- 


ings of psychology do not authorize 


-( i\ 


them. There are probably very few, if any, 


activities in school or elsewhere that are 
strictly specific’” and _ particular. he 
spread of training n some deare IS ap 
parently almost a universa " whicl 
means that any activity under training 
has some elements in common with others 


and is to be regarded by so much as a habit 
or attitude \\ th a possible usefulness hevond 


As a 


and ‘‘genera 


is immediate o, 


particular setting 


matter of facet **specifie’’ 


are relative terms in this connection Every 


activity is at once specific and general, spe 


cifie in its identification with what is 
unique in the given situation, general with 


reference to what is common with other 


+ ry‘ | ] +} . o , 
situations. The one altogether im 


that it should be 


viven instance how much the a 


matter is known in any 


tivity 


Is one 


or the other, 


} 


should be 


and that edueational effort 
governed aceordingly. The on 
error is to deceive one’s self by unwar 
ranted presuppositions of some hypothetical 
or unreal ‘‘specifie’’ or ‘‘general’’ empha 


SIS. The reason why the debate on this 


issue continues with sueh little profit is 
that one party or the other insists upon 


veneralizing on the basis of one extreme to 


tiie disparagement of the element of truth 


in the opposite position, and upon elevating 
its interpretation into a doctrine of uni 


versal application. 

There is little difficulty in ecompromis 
ing the two extreme position s as doctrines. 
In comparison with the presuppositions of 
been 


a faculty psychology, the mind has 


shown by experimental study to be as 


te nishingly 


in make-up and be 
that 
of it, especially with young and low 


the 


** specifi 


havior, so much so one realizes the 


degree 
utmost dimeulty. 


grade minds, with 
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On the other hand, the distinguishing fea 
ture of adult human mental constitution as 
compared with animal, for instance, con 
SISTS 1n an astonishing capacity for gen 
eralizing its behavior in the form of a 
tudes and ideas. Human edueation is, 
bound to be governed by bot! 
facts. If it is to be real and not fietitious 
it must take account of a specific character 
istic that for centuries was almost wholly 
unappreciated. But for distinctive human 
quality and efficiency it must in aim and 


ss 


purpose be everlastingly ‘‘generalizing.’”’ 


} 


The edueational implications are ob 


vious. You train what you train. There 
fore if possible find out what it is. Edu 
eational aim is another matter. If trade 
and lower forms of industrial education 
are in question, or spelling, or the comb 
nations of numbers, specific effects ar 
probably what is needed. If secondary or 
higher, technical, and, more especially, 
liberal education is in question, then every 
favoring the generalizing of 
habits and attitudes of the right kind 
should be exploited to the limit of pedagog 
ical resourcefulness. Liberal education is 
by definition nothing so much as a delib 
erate practise aimed at good habits of taste, 
sentiment and character. One might in 
this connection risk a statement that has 
riven special offense to the adherents of 
specific and content education: ‘‘It matters 
little what vou study so long as you study it 
right,’ the point being that in liberal 
studies so much depends upon the teacher 
and his methods and personality that ‘‘dis 
cipline’’ might conceivably be emphatically 
the important matter. 

If the spread of 
training is never universal but always more 


8. General Discipline f 


or less cireumscribed, the qualifying term 
here can not be employed with an unlim 
ited meaning. Unhappily no one is longer 


able justly to maintain that any exercis 


or study 18 capable of indueing or even en 


uraging a habits and attitudes the 

right kind It's a . I l 
} I ~ T? } 

the fact. The values of a study at 
Ol » pal ind) defi d 
heir range Ke m sa mitt it 
nat } Is ail s 
Each has era OS ties } 
less, that require f st eX] 
half « [ ohes 
Alm very r | ds uw 

n wi the study is used 

Bu neral discip 
! r t so mu t ( 4 
studies as to tl posite eff all stud 
les composing a program or curr in 
We are assured by Professor Nutti 
the advoca f a dis ip “al tf 
education Ww readily adn hi the 
study of La does not bear ver fi 
eally upon the problem of learning ra 
This is not the real point at issue. 1 n 
portant thing 1s thal se tTWwo Ve 
ent exercises supplement one at r 
helping round an edueational 
designed to furnish general mental dis 
pline through a combination eours 
that experience has approved 
struction of the expression, by the wa 
that looks suspiciously like ‘‘specifie’’ edu 
eation in sheep’s clothing. If experi 
has approved the traditional combina 
of ST d S f Wi Lat n al d ilgebra al 
such conspicuous elements, one w 
what all the pother is about and wl re 
formist is giv iring at a per 
mitted the use of large sums of m f 
his experimentation. And if the approva 
of experience is lacking for any s om 
bination of studies it avails little 
a ‘‘general scipline which der fr 
the cumulat effect of studies w Se 
eral diseiplinary ntributions ar 
surmised leven assumed. T “ 
gets nowher There is no eseay 
labor of luetive stud f the it 
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are all ed Oo lie n studies. Nel 


me no one 
questi Others are disputed even within 
he ranks of those ‘‘who know the facts 
well enough to diseuss them intelligently.’ 
he latter must be brought to the test ree 
ommended Professor Shore a 
judieation common-sense, observation 
and relative argument,’’ especially obser 
vation. Polemies and presupposition ari 
quite ~ appropriate in the exponents of 
pecial studies as thev are in the new 
hye 1c 


4 / ferest vErTSUS W W hile this 
thesis has been pretty well resolved by 
the 


discussion bearing 


who have taken trouble to -go 


ough the upon it. er 


roneous extremes and incorreet conceptions 
remain in one form or another to compli 
The 
sugar- 


be de 


nwholesome 


vate tion of mental discipline. 


of 


may 


indulgence im and the uss 


coating methods of 


pended upon to spread their 


effects into habits and attitudes of th 
wrong kind his is in faet the objection 
that has been urged by all parties against 


Arbitrary 


insistence 


it} out 


upon a ‘‘application’’ w genu 
ne motivation doubtless leads to a corre 
sponding result. Studies conducted with 
due regard to tl n ssitv of vit purpose 
will lead to the habits and attitudes of de 
rm n and strength of intellectual 
all parties admire. Studies as 
such have little to do with the matter. <All 
depends upon the way they are approached 
) d ‘Dis pl n is involved 
e, SI habits and attitudes of 

son nd are encouraged. The real alter 

! ire those of kinds of discipline 


quite evident 
that the question of mental discipline has 
no g r relevan he diseussion of 
tl \ S ol rtain studies thar has to 
inv, in present state of knowledge of 
these matters he disciplinary values of 
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any st id ire What ne il I { 
nformed expor Ss demonstra wi I 
ire and so pla hem bevond eay 
pseudo-seientists will be elad re 
eved of tl . heir ! resent 
ment what th deem the supercilious 
arr of those who possess or striv 
for some ir-Olf touen or ] tl! ll I 
the culture and discipline whieh thev de 
nou is shibbol s, taboos and the arb 
trary ventions of pedants’’ w S 
be rendered voiceless. TT] ey may, hap 
thus be rescued from some part of thi 


A GLIMPSE AT EARLY COLONIAL 
ALGEBRA 


IN many of our libraries in the east 


and 


in collections of Americana it is not un- 
usual to find notebooks of students of the 


colonial period which set forth in the eare- 


ful script of the time the work accom- 
plished in arithmetie under itinerant 


imasters or in the academies of New 


To find a notebook in Freometry 
Euel 


zed author, or rather a ree 


seh 
EK) eland. 


+ fi. ir 


SO e@asy, 


ject, was taught only in the few colleges 
that had been founded here and tl ere, ana 


like the 1 


been relatively small. 


. 1 
he number of notebooks 
ot 


students must have 


; ] hr tal le . +h} 
As to algebra, notebooks in tl 


is science ar 
so rare that one seldom finds them even in 
large collections of colonial material. and 


hence it becomes a 
those 
tion and of 


American mathematies 


stances that there now 


the old jail in York Village, 
Maine, a manuscript on algebra by 
nt of Harvard 


7 the 


seum housed in 
Samuel 
Langdon, 


+7) 
(‘olleve 


‘ } 
sometime preside 


written direction of 











Isaac Greenwood, for several years pro 
fessor of mathematics and natural philos 
ophy in the same institution. The manu 
script was found some years ago in the old 


} 


Sewell mansion in the village, known as 


Coventry Hall, one of the finest pieces of 
colonial architecture in this section of the 
eountry. The Langdons and Sewells had 
intermarried and this manuscript had been 


nded down in the maternal line until 


found place in the Sewell library. Such a 


rarity deserves more than passing men 


tion, and edueational interests make it 


proper that some record of its contents 
and of the circumstances of its preparation 
should be made. 

It consists of seventy-five numbered 
pages, with two unnumbered pages form 
ing a front cover and eighteen unnumbered 
pages at the end, the latter being blank ex 
eept for a few unimportant notes on one 


leaf. The pages are 14.7 em. by 18.7 em., 


and the book consists of forty-eight leaves 
On the front cover ap 
pears the inseription, ‘‘Samuel Langdon’s 
Book, July 25, 1739,’ and on the reverse 
of this leaf are the words: ‘‘Algebra by 
Isaac Greenwood, M.A. July 25, 
1739.’’ A ‘* Finished 
writing Algebra August 17, 1739. Algebre 
Finis,’’ showing that voung Langdon was 


notes of 


B y y 
evan 


ecolophon reads: 


: } 
~oOnving the 


i ] 7 \\ s | ( 
. nder Greenwood. 
Before considering the manuscript its 
> | rical rest to speak 
' m conce! ! s produet l 


Isaac Greenwi 


1702, was graduated at Harvard in 1721 


and in 1727 was ealled by his alma mater 
to the new) reat d Hollis profes alate ¢ 


second man in America to occupy sue 


ehair. Two vears later hi published an 


mously a work on arithmetic, the fi 


npear in the New World at the hand 


Whet 


Sumit 


Summ 
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We see, 


now preserved at York 


therefore, that the manuscript 


Village was written 


} 


at the close of Langdon’s junior year, but 


that it is a reeord of work taken under 


Greenwood probably a year or two earlier. 
At any rate it represents the algebra taught 
of fif 
men to 
and 
nan American college. 
The opening paragraph shows the influ 
f John Wallis 
This science 


three W 


at Harvard about 1737-38. to a boy 


teen or one of the first 


hold 


natural philosophy 


sixteen, by 


a special chair of mathematies 


ence at least indirectly 
Algebra from tw 
Language, 


Art ot 


rds in y' 


interpreted either v*‘ 


Restitution & Co parison, or v® Art oi 
Resolution & equation It is also known by 
various other names. The first v' wrote on 
this Subject in Europe, termed v® Rule 
f Restitution & opposition. Sinee, it has 
been called by some, y® Analytick Art; by 
thers Sp is Arit] etick, R cula re ‘ 
ensus, ¥ great art, mode Geometry 





universal mathematicks & 
The treated, 


words and form of the 


topies expressed n 


manuseript, 
follows: 

Notation, Algebraical Characters, Addition of 
Substraction, 


Intege rs, 


braick Integers, Division, ! 
Addition & Substraction of Fractions, Multiplica 


tion of 


Algebraick Fractions, 
Fractions, Involu 
Fractional 


whole Quantities, 


Fractions, Division of 


tion of whole Quantities, Involution, 


Evolution of Fractional Evolu 
tion, Binomial Quantities, Involution,¢ Involution 
of Binomial Fractional Quantities, Mu 
Quantities, Involution,5 


Evolution of 


Itinomial 
Fractional Compound 
Mult Di il Quantities, 
Notation,® Reduction of Surds, 
Surds, Add 


Surds,7 Compound Surds, 


Quantities, 


Surd Quantities, 


Multiplication of Surds, Division of 


tion and Substraction of 


2 Opera, Vol. IL., Oxoniw, MDCXCIII., page 2 


This spelling is used throughout, after the 
manner of the time It is fe 1, for example, in 


Greenwood’s arithmetic of 1729 


‘Of binomials 


ultinomials. 


SOf n 


6Of surds. 


Properly following the ot] 


her two operations 
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General Rules « Reduction of I 

r Sir ] s, Mr. Oughtreds® method 
of ng a Quadratics, The 8 t f 
idfeeted Equations ta gy away the s } 
ter: The Solut f Adfected Q lratie Equa 
4 — ye Method at leating ire 
Quest s produc idfected Qua t Equa 
t ee Resolutio ( c t s, Cu K 
| | + hy S titut ( nh | lat Ss y 
iv ils & 2 lr} So + rreg r 
( \ Che I ‘ S : 


There are various interesting passages in 





the manuscript, a few of which are as fol- 
lows: 

The letters used by Algebr . rally 
small Letters, be: ise ¥ Cap i re gel \ , 
ployed in Geometrieal figur Page 

And such quantities as are negative ar irkt 
with y*® Sign thus iu, & express 
i Affirmative juantity sa Estate which may 
D¢« ted by a lessened Dy another quantity u 

8 fF J, to reduce the analogy i: 2 st 
write 22? 16, whenee ; 8. 

® This is William Oughtred 157 166 On 
his treatment of quadraties see Cajori, iam 
Oughtred, Chicago, 1916, p. 29. 

f d 1, put for z 
jd +- 4d rand y } td 

Raphson who ! 1 Ne i’s 

ling the approximate roots il 

merical equatior For a discuss see Cajor 
‘<Oughtred is ted ibove, 1 Cantor, 
‘“Geschichte der Mat} itik Ill. (1 114 
This is Dr. Edn 1 Halley, the great astro 
omer, and the friend a ! patron of Newt see 
Newton, ** Arithmetic i ersalis Cantabrigia 


MDCCVII., p. 327 


\pproximate roots of numerical higher equa 
tions 
‘ This work shows that good course i | lid 
had preceded the algebra 
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which may denote y* debt thereof, being a nega 
tive quantity. Page 

Mr. Oughtred’s method of solving idfected 
Quadraties Rule Multiply y* absolute by 4 


and add thereto y* Square of y* Differential quan 


tity; & y* Square Root of this,—y* Differential 
Quantity, being divided by 2 is y* quantity sough 
Page 4 
Among the symbols, the bar is the only 
sign of aggregation used; + is used for 


continued proportion; jand| are used for 
creater than and less than, as in the seven- 
teenth century works : a~abis used for the 


difference between a and J. as is still ocea- 


sionally done in elementary books; and al 
though the second power of a is indicated 
by a*, the more common form is aa, and on 
occasion there is found aaaaa for a®, and 
letters. 
** first 


’ which of course was far from being 


sin ilarly for other The symbols 


are mentioned as introduced by 


the case. 


[In finding powers of a binomial] if y* nu 


meral figures or Co-efficients could be found, y* 
whole might be performed without multiplication ; 
& this is done by y* following Rule, given by S" 
Isaac 139.15 To find y* Coeffi 
cients in Binomial Quantities —Rule. Multiply y° 
Co-efficients into y* Index, & divide y* Product by 
y* number of Terms, counting from y* left hand, & 


Newton. See p- 


y* Quotient will be y* Co-efficient, or numerical 
(Page 18 


thus + 3 


figure of y* next successive Quantity. 


Irrational Quantities are noted 


which is 2 with y*® Sign of irrationality before it 
(Page 22 
When at any time there is y* Sign of Irra 


tionality prefixt to mixt numbers, with y* Line of 
them, as W¥: 7+ V: 2, it is 
Root. Page 22. 


Separation over 
called an universal 

At the end of the manuscript, on the in- 
side of the last cover leaf, the ratio of the 
circumference of a circle to the diameter is 
given correctly to thirty-two decimal places, 
but the symbol = is not used. 

The existence of such a manuscript sug 
gests the possibility of finding similar ma- 
terial relating to algebra, geometry, natural 
and even the caleulus. 


philosophy, Cones, 


1s Of what 


work? 
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[t t { . w0f 
if migt wi repav a student for his « rte 
seare} t S = = the . 
ise ~ rey S na © \4 


Americana with this s 
he litt Ce WOrK } as ils a further 


tion to us in the disturbed condition of our 


present education, namely, that t) v of 
fifteen or sixteen. a hich-school 


would be to-day, was not bothering w 

hundreds of examples in factoring and in 
complicated fractions, but was giving his 
energies to the study of those eubie and 
numerical higher equations needed in his 
work in what was known as natural pl 

losophy. Might not a certain part of the 
objection to our algebra of the present be 


removed if we gave less attention to various 


topies of a purely mechanical nature 


more to the real applications of the science ? 
Davip EvGENE SMITH 
TEACHERS COLLEG! 
co M , | VE 


EDUCATIONAL EVENTS 
TEACHERS AS ELECTION OFFICERS 
Mr CFEORGI L Ree KD s quoted is grt 


ng t th duct ns | 

se} l teac] rs W i re ? 
P ; 

hiring v hers at polls 


rh »bjection that t 8 a g 
wome teachers, and tha t ‘ ld Ket 
late in the night counting the votes, can be ea 
obviate l DY } \ | y ft it tw or t least t} 
members of tl boa sha stitut 4 quor 
at then the te I s W t] gh the 

i relays, which 1 make tl rk very ¢ 

In Kansas they int t 3 | I 
soo! : ich | tes i ind W ia pt 
that svst } ! . lo +} r } 2 

rs +} olls hal +} } rd al } 
col t tt i t rea is 

this way the r W i 4 ‘ 
work he 1 | gy ! 
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THE UNIVERSITY OF K 
rue trustees of the U 


December, 1916, author 


pr mdduce dis t t 
udent body and the ge 
existing di tr 
ther conditions” had 
pread, though somewhat 
raft, nepotism, an eth 
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AIO! 
' dl Wace celle eaaiiaal ten ae es , rd has adopted a r ' 
P d Mead; “The common her ra reduc he s t 
tag d and Ameri Professor “department of superintend lis 
Charles Mills Gayley; “Great Britai , Dut he duties ng r number 
democratic con ealth,” Professor W he change is e « r 
1m MacDonald; “The rela f Lat y and provides for a red 
America and the United States ted by iss e super 31x 
the ir,” Professor Herbert E. B Les ' nd the number of dist1 uy end 
from British w t} P . Was ents trom ten to eight A sa\ g $11,700 is 
C. Plehn: “The course of empire,” Professor ©“ ed in the salaries of the three men, be 
Bernard Moses; and “ Edueat dt ir,’ des ving in the force of clerks and assist 
Pr sor I. W. H rth, dit I mivel ints. Approximately $15,000 to $20,000 w 
1 to the board through the reorganiza 


‘ent purchase trom the stat 


din nn of the State University of Montana, , ar pal 
' te Prof r Lucien A. Wait, Cornell U 


Tesso 





series ectures 1e 
Wer is bein : , , suatie ood versity has acquired i strip ol ind some four 
was Ris f the stat % P eeds fro hundred feet long e north | t Fall 
Ot EES d an i = Mek Kiem Creek between Prude1 Risl H ind thi 
Each lecture 1s first ( t e university t bridge back Sibley Colleg ae 
and then t f eit Deer Lodge versity now has title to the bank of the creek 
' fro he foot bridge east to the trolley bridg 


Triphammer Fall, and will by 
trol be able to meet demands 


or the future expansion of the power plant 


editor ; 

President J. M. H ton. of Montana Stat A airt of £10,000 for the foundati fa 

College: (3) Russia, Dr. Louis Levine, Uni r of commerce at Liverpool University | 

versity of Montana; (4) England, Reverend been announced under the will 

F. R. Bat . of Hel (5) France, Px Mrs. Chaddock 

fessor Henry Haxo, | versity of Montana; Seniors at the University of Wis sin W 
aie ted , rms . : 


6) Turkey, Dr J I] | nder vood, | niversity r lis r are draft 
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\ 
ré ratio I 1 this | a 
! l¢ | t t iter } , 
thou du nd 
t a ir 
0 d 
red ds lepart : 
t t dary ; 
? ? + ] "% 
d ry ( 
| {4 yt) r } 7 in) 
” 
I a 
( T | ds ~ 
t d I r 
Sir H ( 
pr ! r d led ’ 
+ ‘ + 
l I der 1] | 
, I 
1,100 | ( 
] 
e50) 100 . r n ‘ 
T er r £ d 
I t I r ad I d 
that practice pr \ rs 
1 aii telete Seaet ' 
} . I> 
be reduced to three or r. B i 
Crenero S thre pro d I \\ 
ired with exist r \ 1 
minimal, and rr eriod 3 ju 
if t ire to wer their r Phe re a fin I 3 
! nd are tended t 
r t countr The ! r . . ee : — 
; : THE RECRUDESCENCE OF APPREN 
; ties } n i t l r ~ ant * t 
we a TICESHIP IN WISCONSIN 
fr transfer ; r fr i] 
I r deve f apor shit 
rit to ther Ss é ! 
Wis < . n vn 
entailed whi r te r s . : 
es t har ter ! , * d s ' PP 7 , 
" " a 7; “or the ll Vv 3 W 
! } r | ‘ r m - icad | rt I a 
it , mit rd ~ sa iu nd istrial s em 
Pr re provided for r aas : d d. Th g table 
r , t t f The , $ cieari 
ferred tft ear! it the ! t 
it bf N Ti t sm nat ‘ N r of I 
. . Y : 
bar but a 1 ent a kind ita d A 
m vail } 7 = om . 
I l T I \ I I 1S ~ = ra { 
t t cre r aD) ed 18S 14.170 837.112 ! s7 
! r try | vic tl 1s9 oe y = 1,29 _ 
19 RI : 112.987 SS 
max um willl l t e rea a n 19 118.964 11 Th ys 
ibout a dozen year But T f t 
Will irh uy the thod \ t details Despite nis 2g ral decline, the apprentics 
regarding rease are deter ed ship system in Wis sin has, during the las 
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SCHOOL MEDICAL SERVICE IN WAR 
TIME 


P 
| 
I t 
A “ 
5 s \ 
1, 1 
s OF 
( , 4 — 
r of Eng land W 
d, | gs 
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ry. Nearly as many d 3 


Many 











p t tion standards. The conclus 
1s 

N ld under 14 years f age sl ld be ¢« 
empted from edueation, half-time or whole-tin 
for purposes of employ nt for profit 
ehild attending chool nail e ¢ npl ed out 
schon hours except at preseribed hours and f 
preseribed periods the employment of 
your rsons from fourteen to eighteen sho 
come under medical super ym and contro 

I RANK A Ma : 
A or ATIO FO IMI OVING T E CONDITION 


Or 


‘hild labor laws place at 12 t 
t 14. This section of the report is 
ilual resentation of present legis 
tr evidence upol this subject p 
t scl medical officers and ar ‘ 
j rt this ev ad ce by t! ( 
I Neither tl ( dence sine 
, m demanded for immediat 


TH 
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EDUCATIONAL 
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SI 


SCHOOL AND SOCIETY 


E Poor, 


vy YorkK CIT’ 


RESEARCH AND 

STATISTICS 

»9ELLING ABILITY OF 
STUDENTS 


UNIVERSITY 


sed in this artic 


nvestiga nm aiscu I I e 
I ird the fol ing ques- 
Are university students poor spellers? 
the nature of rs g errors? 
" . , } y ; - 

‘ } | I 

! relat I Ve . | re { t 
: sch rship? Instea A y 

I the recently de sed scaies tor ! S 
vellin bilits seful as they e, it 
e study of t questions, thr in 
eX: nation rt writtel exer $ 
by students. The real test of one’s 

il tt ilter a the fa vit 
pells words correctly in \ ten 
materiel used consisted of 1 


Vo 
papers prepared by bers of tw 
the course in mental dev: t 
versity of Wisconsin during s 
1915-1 ind the exam : 
a ae 

The class during the first s : 
posed of 86 women and 14 n 
WV ‘ a7 rs t)\) jul rs nd t ~ 
Th giate distribut was 
Sl, orl ire 4 n ¢ s 14, 
| student submitted during 
18 papers, which averaged 884 
paper mak hg at iveragte f 15,91 
each student lr} number 
pape! is determined by cou 
five papers selected at rand it of 
hundred There were 57 papers 
handed in so late that t \ 
leaving the number of papers f 
class used in the study, 1,74: Thus 
number of \ ls examined f I 
class was approximately 1,540,000 
The total number of different 
3] d was 277, of which 28 wer 
slips of t pi Of course, many 
nis pell d Ve! and ove! agall d 
pemiaus on that the tetel won 
errors was much greater than 277. A 
record of repetitions of mistakes w 
f r tnis class. The iverage iengtn 
spelled words was eight letters Th 
15 students who made no mistakes 1 
while 18 others misspelled only 
each [he largest number of differ 
mis t ed | Va sil ( ind vidua vas 
n tly misspelled 3 
d pm pertorm pr i 
analyze, too and occurr e r 
It must be admitted that in 
r l e! 1 few errors al 
verlooked. However, since practi 
papers were read by two readers 
W h would thus be I d w 
large 
There were 96 students present f 
exam ati l d t! \ 
160.000 w rds. al iverage f 1.667 
The course was given by Profess 
O'Shea with the writer as assis t 
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Ex 
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veal’ ealy), equippe eg $ 
Remember (rember), refreshed (refres« 12 
. Laboratory (labratory), signature (signituré 12 
rate 
. Kindergarten (kindergard fulf fullf 


° Hence 
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